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of cell multiplication in such tissues must be under general control
and therefore must be regulated by various hormones circulating in the
blood. Many of these hormones have been identified, and the general
features of their operation, if not the precise molecular mechanism,
are now well understood. By contrast, local signals that influence each
cellfs reaction to its immediate environment have not been identified.
Yet, these are the signals that are responsible for the microscopic
architecture of each tissue* As the result of numerous experiments on
tissue development and regeneration, we know that local signals pass
between cells, but we still do not know much about their nature.
The entire network of signals serves to maintain the stability and
integrity of each organ and tissue, and to protect the organism from any
form of uncontrolled growth.  For the organism as a whole, the forces of
natural selection are inexorably at work:  animals that multiply fastest
win the race for survival. Within each multicellular organism, however,
natural selection must be held at bay. Fortunately, the controls work
very well. Although some 10^ cell divisions occur within each human
being during his or her lifetime, only about one-third of the U.S. popu-
lation will develop a clinically detectable cancer.
Various Abnormalities of Cell Behavior
Until the signalling systems that impose territoriality upon the
cells of the body are better understood, it is going to be difficult to
determine the way a cell must be altered to free it from these restraints
and allow it to form a tumor. During the early days of cancer research,
many people hoped that all cancer cells would prove to be defective in
one particular, common feature (e.g., in their ability to respond to a
specific restraining signal received by all tissues), but this now seems
most unlikely. The different forms of uncontrolled growth that lead to
the different varieties of benign and malignant (cancerous) tumors appear
to have distinct causes.
The adult human body contains several hundred different classes of
cell that can be distinguished by their morphology, their relationship
to other cells, the chemistry of their products, and their response to
various hormones and to changes in their environment.  Cells in each of
these classes are capable of uncontrolled growth and tumor formation,
but cells in some classes seem more at risk than others. For example,
cancers derived from nerve cells are confined almost entirely to young
children, probably because neurons lose their ability to multiply when
embryogenesis is complete. In humans of all ages, cancers are common in
the epithelial cells of the gut and skin, perhaps because these cells are
continually undergoing division and replacement throughout life.  The
epithelial cells in the breast seem to be particularly susceptible to
certain ill-defined carcinogenic factors during the interval between
onset of menstruation and the first pregnancy.  In all, several hundred
forms of uncontrolled growth are now recognized and* as the result of

